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This project is to study the market feasibility of digital cordless telephones from the ‘ 
perspective ofatypical Hong Kong telecommunications equipment manufacturer. The 
study covered the industry environment as well as the strength and weakness of a 
typical manufacturer. A target market was identified for the focus of the study. 
Deriving from the results of the study, a digital cordless telephone using the latest 
spread spectrum technology was proposed as a product for a local manufacturer to 
4' 
enter the American digital cordless market. The product is to be positioned as a quality 
cordless telephone for the users with high value for mobility. 
Through a series of analyses from the perspectives of user, competitors, regulatory 
environment, and technological trend, the proposed product demonstrated itself to be 
quite competitive. A comprehensive development strategy was developed and the cost 
of entry investigated. 
The projected market size, estimated market share, manufacturing costs and pricing 
> -
strategy were then explored to assess the potential profitability of the business. The 
results led to a positive conclusion. While there are various risks associated with the 
venture, the recommendation to launch the venture was justified not only based on 
potential profits, but also on the benefits of attracting new business for the company 
and the long term move to improve the company competitiveness. 
- > 
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The objective of the project is to study the business feasibility ofproducing and 
marketing digital cordless telephones from the perspective of a Hong Kong 
manufacturer. Through the study, recommendations are made on the marketing 
strategy ofthis product. A feasibility plan is developed as the result o f the study. 
What is a Cordless Telephone ？ 
»•» 
In-door cordless telephones are residential or office-use telephones. The 
product consists o f a base unit and a handset unit, the two units are connected together 
with a wireless link instead of a coiled cable as found in conventional telephones. 
Cordless telephones provide the user the freedom to move around freely inside or 
across rooms while immediate telephone access or continuous telephone connection is 
maintained. 
Cordless telephone is different from mobile telephone, though there are a lot of 
similarities between them. Both are providing telephone connection with mobility. 
V 
Behind a mobile telephone, there is service provider who runs a network of cell 
stations. A cell station is like a group ofbase units as in the case of cordless telephone. 
Between a cell station and a mobile handset, a wireless connection can be established. 
Mobile telecommunications technology enables the wireless connection of a handset to 
be switched from cell station to cell station seamlessly. Therefore, the mobile telephone 
user can roam between cell stations without any interruption to the on-going telephone 
V 
2 
conversation. Every mobile telephone served by the network can also be uniquely 
addressed and rung, ln effect, the range of mobility is the service area of the entire 
network. Whereas for a cordless telephone, the handset can only be linked to its unique 
base unit. The mobility is limited to a few hundred meters around from the base unit. ‘ 
Different countries have different regulations for the operations of cordless 
telephones. Therefore, there are many different types of cordless telephones. In terms 
ofthe core technologies and their operating frequency bands, we can classify them into 
the following : 
TABLE 1 
fc.' 
DIFFERENT TYPES OF CORDLESS TELEPHONES 
Type Operating frequencies digital or analog technology 
CTO less than 50MHz analog voice with microprocessor control 
(different types available worldwide) 
~~CT1 ~~ 900MHz analog voice with microprocessor control 
(different types available worldwide) 
"""CT2 890MHz M\ digital system 
(An European industrial standard fading 
out of the market) 
~DCT~~ 900MHz low power digital cordless telephones 
(For U.S.A.) 
DSSS 9Q0MHz digital spread spectrum system 
DECT 1900MHz digital enhanced cordless telephone 
(An European industrial standard) 
PHS 1900MHz Personal Handy telephone System 
(A Japanese industrial standard) 
V 
For brief description of the products mentioned above, please refer to Appendix A. 
Cordless Telephone in Local Industry 
Cordless Telephone is important to local telecommunications manufacturing 
industry. Cordless telephones accounted for 39 percent of the total export of Hong 
"V 
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Kong telecommunications equipment manufacturers in the year 1995 (Trade 
Development Council, May 1996). As shown in table 2’ it represented the largest 
sector in the telecommunications equipment export. 
TABLE 2 
HONG KONG EXPORT OF TELECOMMUNICATIONS EQUIPMENT 
Product Export Share 
cordless telephones ^9% 
corded telephones ^^ "^^ ° 
parts for wired telecom equipment 14% f t)0/ 
fax machines ^ zo 
modems 抓 
television cameras 4% 
radar and remote controls for TV/VCR 3% 
pagers 揪 
* T O / 
miscellaneous -)作 
TOTAL 1()()% 
source : Profiles ofHong Kong's Major Manufacturing Industries, HKTDC, May 1996 
The export oftelecommunications equipment grew by 34 percent (as compared 
with same period the previous year) to HK$ 26 billion in January to November 1995. 
Unless Hong Kong loses it competitive position, cordless telephone will be an 
important product for Hong Kong manufacturers. 
Manufacturers Pushed Towards Digital With Little Success 
V 
Compact disk using digital technology provides sound recording and 
reproduction quality superior than that of tapes or plastic records which use analog 
technologies. Electrical appliances become more intelligent when digital controllers 
are incorporated. Normally, digital technology enables better products. Moreover, 
digital products are easier to produce, they require less tuning or alignment processes 
V 
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in production. For instance, a typical CTO requires 10 to 20 alignment steps while less 
than 5 alignment steps is possible for a digital cordless. With a simple production 
process, it is easier to keep consistent quality for digital products. 
Better quality and simpler production process explain why many manufacturers 
try to replace the more-than-ten-years-old analog cordless telephones with digital 
models. However, when digital cordless telephones came into the market about five 
years ago, they were not well received. The price was two to three times o f the analog 
cordless. The voice quality was not as good. The only advantage achieved was its 
immunity to eavesdropping. VTech, one of the largest Hong Kong electronics 
manufacturers, developed a digital cordless with little success some years ago. The 
company quickly changed to produce 900MHz analog cordless (Interview with VTech, 
December 1996). As oftoday, VTech is a leading supplier of 900MHz analog cordless 
in U.S.A. 
Study on Latest Scenario ' 
As the technologies for digital cordless advanced rapidly in the past few years, 
new design, new components and better products are feasible. Yet, are they good 
enough to be accepted by the consumer ？ Or, will digital cordless fail another time ？ 
V 
Will a different product positioning improve the situation ？ Many manufacturers are 
looking forward to the digitalization of cordless telephone with much care, they do not 
know when will be the right time to enter the market. The project is to study the latest 
technology and market situation, from that a strategic feasibility plan for digital 






The study began with the collection of a wide range of reference data relating 
to cordless telephones and the corresponding manufacturers in Hong Kong. 
For the data ofmarket sizes and the characteristics of cordless telephones being 
sold in different countries, the information are mainly secondary data obtained from 
i' 
market research reports, government statistics, journals and magazines. The retail 
prices of the related products were obtained from published market reports, magazines 
or internet websites. 
In searching for users' views on cordless telephones, a website leading to 
access more one hundred email messages of users' comment has been found. 
In order to understand the strength and weakness of typical 
telecommunications manufacturers in Hong Kong, government reports on the 
V 
electronics industry was studied. To confirm the findings, interviews with some 
manufacturers were done. 
Through the commercial materials provided by the component suppliers, the 




The first stage analysis started with the application of the Walvoord model for 
selecting foreign markets (Keegan, 1995). The political or regulatory environment, the 
growth trends for digital cordless, the cultural acceptance of the product, the market 
size, and the stage ofdevelopment in the corresponding product life cycle were derived 
from the data collected. From that, the target market, U.S.A., was selected. 
An analysis on the strength, weakness, opportunities, and threats for a local 
i' 
company to pursue a digital cordless product followed. It covered the consideration of 
the internal and external environment of the company (Boone, 1995). 
The functions and features of the product have been derived from analyzing the 
consumer usage environment, user perceptions and the user complaints on the earlier 
models. 
After the target market and the target product were identified, the cost of entry 
was estimated, followed by the projections on sales volume and the profit potential. 
> > 
Besides the direct benefit of such venture, the indirect benefit was also considered. 
Finally, the risk factors and the contingency plan were also considered to 
complete the analysis ofthe project. 
•y 
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The Siihject Company 
In preparing the feasibility plan, a typical telecommunications manufacturer is 
assumed as the subject company to pursue the project. The company possesses typical ' 
characteristics of a Hong Kong telecommunications equipment manufacturer (Boston 
Consulting Group, 1995). The company currently produces mainly CTO cordless 
telephones and corded feature phones. The company has its manufacturing plant 
located somewhere in the Pearl River Delta. The plant employs about one thousand 
low-skilled labour. The project management, research and development, purchasing, 
and marketing operations are in Hong Kong. The Hong Kong office is manned by 
* • ' 
about thirty people. 
Relatively speaking, the company is a small enterprise in the scale of global 
business community. Half of its business is “Original Equipment Manufacture" (OEM) 
contract manufacturing in which design and technology of the product are supplied 
from the customers. The company only provides the product assembly services. The 
other halfofthe business is "Original Design Manufacturing" (ODM). In this case, the 
product is designed and developed by the company. After accepted by the customer, 
the product is sold to the market in its customer's brand name. The value added 
V 
content for contract manufacturing is low, the gross profit margin of this business may 
be as slim as below ten percent of the ex-factory price. Although the ODM business 
enjoys a better margin, the competence of company imposes much limitation for the 
company to expand this business. 
> 
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Typical of Hong Kong electronics manufacturers, the company have limited 
capability or core competence in the product value chain (Hong Kong Electronics 
Industries Association, 1997). lt has limited innovation in technology or product 
design, lt competes mainly on low-cost basis. It is however strong in low-cost volume 一 
production ofreasonable quality. The marketing and sales capability is limited to OEM 






EXECUTIVE SUMMARY OF THE FEASIBILITY PLAN 
Going digital is the trend of the cordless telephone industry. It is proposed to 
develop a digital spread spectmm cordless telephone as the entry product to the 
American digital cordless market. The product is to position as a easy-to-carry 
cordless telephones for users who require telephone connection when moving around 
in a certain area, lt provides the user the convenience approaching to that with a 
mobile telephone, yet its operating cost is just the same as a conventional cordless 
telephone. 
To achieve a short time to market, the enabling technology for the product will 
be licensed from a proven developer. From the licensed platform, the company will 
develop and sustain the product, and will develop further derivatives. The 
development cycle ofthe first product family will be around 12 to 18 months. 
The product will be priced similar to the high end digital spread spectrum 
cordless currently available in the market. With its unique positioning, minimal initial 
V 
competition is expected. Nevertheless, the entry barrier to this business is not high, 
competition from local or overseas manufacturers are expected. The company has to 
invest continuously on new development to sustain its competitive position. 
The product is expected to reach breakeven at quantity of 32,600. An annual 
quantity of 100,000 units (representing about 10 percent of the market size) will 
'v 
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generate profit of about HK$17 million a year. The upfront investment for product 
development is HK$5.7 million. 
Venture with the product is a business of reasonable profit, it also serves as a ‘ 
starting point for the company to improve its competence in the product value chain 
and its value added contents. The technology knowhow gained will also benefit the 







Developing and marketing digital cordless telephone will be a strategic move 
for a Hong Kong manufacturer to climb up the value added ladder and to prepare for 
the emerging digital evolution of the telecommunications market. 
As digital cordless is still in its growth phase of the product life cycle, an 
innovative imitation strategy is recommended (Mancuso, 1975). The costs of the 
底' 
product are still high as compared to CTO. Digital cordless may not become a 
mainstream product in the coming three years. However, there is sufficient market for 
a high end niche product targeting at demanding users who value the advantages 
brought about by the digital technology. 
To a Hong Kong manLifacturer, there is substantial technology barrier in 
entering the digital cordless market. If the company can enter the market early while 
making a reasonable business, it will accumulate experience and knowhow, which will 
enable the company to be in a better competitive position when digital cordless 
V 
eventually reach the mature phase and become a mass market product in five to ten 
years' time. 
Since different countries have substantially different regulatory requirements 
for digital cordless, simple product adaptation for different countries is not feasible. 
The cost of entry to several markets at the same time may be too high for the subject 
.y 
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company. To strike a balance between initial risks and the projected return on 
investment, America was chosen as the starting point. It is because the American 
market is the largest single market for most Hong Kong manufacturers. Moreover, 
according to the survey done by the Consumer Electronics Manufacturers Association ' 
in America, the American household penetration of cordless telephone is 59 percent. 
The market is essentially "replacement" in nature. The not-the-first-time buyers are 
more keen to look for improved products which fit their specific needs. A 900MHz 
digital spread spectrum cordless with high mobility is proposed as the entry product to 







The proposed product is a digital cordless telephone employing the latest 
digital spread spectrum technology, it operates in the 902-928MHz and it has the 
appearance and portability similar to that in a mobile telephone. 
Target Users 
The target users of the product are people who need good mobility and 
1^  
telephone connection. The required mobility is higher than that provided by CTO but 
less than that from mobile telephones. Examples of these users are : 
• People who enjoy gardening or outdoor activities in their large backyards. They 
also need to get access to a telephone while moving around or away from the 
telephone. These may be rich people who own big houses, farmers or people in the 
ranges. 
• People living or working in a building of concrete walls within which the CTO 
cannot provide satisfactory performance across rooms. These may be office 
workers who move around for meetings or discussion with various co-workers. 
V 
These may also be store or warehouse keepers. 
• Other potential users are housewives or teenagers who requires the function of a 
mobile phone while they are not too far away from their home. Such as at the 
nearby supermarket, playground, or at the neighbor's house. The digital cordless 
provides the wireless connection while they do not need to pay the monthly service 
fees required with mobile telephones. 
•v 
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I I.qp,r Centred Features 
For the target users, they require a product which is as easy-to-carry as a 
mobile telephone. Therefore, size, weight and appearance should follow that of a ‘ 
mobile telephone. For example, a flip cover to protect the key buttons from accidental 
activation makes the product more suitable for carrying. An optional belt clip feature 
to support the user to wear the product may also be recommended. A user 
programmable ringer pattern is useful for the users who want a personalized ringer to 
distinguish their own from others. 
秦1 
The voice quality, the problem of echo or sidetone, the battery life are the main 
complaints of early users of digital cordless as reported in the email survey done by 
Wm.Randolph Franklin of Rensselaer Polytechnic Institute. These issues must be well 
addressed with the latest technology. For instance, digital signal processing techniques 
to cancel the echo should be adopted. (Please refer to Appendix B for technical 
elaboration.) For the battery design, reference can be made to that in mobile telephone. 
Two options may be offered. One for prolonged hours of operations but it will be 
heavier. The other option is small in capacity but is light and convenient for carrying. 
,M 
Another feature that can be derived from the survey response to Franklin's 
internet website is that users believe that caller identification display (caller ID) is a 
necessary feature for a high end model. According to Dataquest (1996), the 
incorporation of the caller ID function in phones is probably the fastest-growing 
advanced feature. Caller ID entails the display of the telephone number of an inbound 
phone call. The benefit the marketers are promoting is the reduction of unwanted 
' 务 
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solicitation or harassment calls. It is quite controversial in some states as privacy 
advocates effectively blocked its incorporation for a number of years in California, 
Texas, and Pennsylvania. Recent FCC rulings have opened up all of the U.S. markets 
to caller ID now. The caller ID market in California, which will be a major market, ‘ 
became a reality in 1996 with the introduction of the first caller ID services. 
Telephones and special adjunct units are now shipping in all American States. 
Dataquest places the worldwide caller ID-featured phone and adjunct market at 8 
million units in 1995, growing to over 15 million in 1996 and up to 53 million by 2000. 
This includes caller ID features in both corded and cordless handsets. According to the 
statistics done by the Electronic Industries Association in America, the household 
t' 
penetration of caller ID embedded telephones or adjunct units has grown from six 
percent in 1995 to ten percent in 1996. With such a rapid growth, the caller ID feature 
should be seriously considered for incorporation into the product. 
Two-way paging and intercom between handset and base unit, memory dialing, 
and illuminated key pad are common basic features found in most cordless telephones. 
They should be kept in the target product. 
To summarize, the flinctions and features are listed below. 
V 
• secure communication 
• 900MHz digital spread spectrum 
• light and easy to carry handset 
• multi-channel, automatic scanning to find the least noisy channel 
• memory dialing 
> 
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• 2-way paging 
• intercom 
• illuminated key pad 
• caller identification display 
• appearance similar to a mobile phone 
• personalized ringing pattern 
• optional belt clip 
Besides it is easy to carry, the key merits of the product are longer 
communication range, secure communication, and less interference. , 
Communication Range 
Digital spread spectrum technology is used to give a much longer 
communication range between the mobile handset and the base unit. This is to take 
advantage of the relaxed limit for the radio emission level of a spread spectrum system 
set out by the Federal Communications Commission (FCC), a regulatory authority to 
govern telecommunications industry in U.S.A. For CTO, the emission limit is 10,000 
microvolt per meter at a distance of 3 meter. This can be translated to about one 
milliwatt of emission power. For a spread spectrum system, FCC allows one watt of 
V 
emission power, which is 1,000 times of that for CTO. With a higher radio emission 
level, spread spectrum cordless telephone can achieve a communication range of more 




Many user believes and actually finds that the digital system gives secure 
communication, the possibility of eavesdropping is much reduced. In analog cordless 
phone, the user's conversation transmitted into the air can be easily picked up by a ” 
tunable radio receiver in the same frequency band. Whereas for the case of a digital 
system, a normal radio receiver at the same frequency can only pick up the digitally 
encoded signals which cannot be comprehended by the human listener. Unless the 
receiving system is equipped with an appropriate decoding system that exactly matches 
the corresponding transmitter, the voice signal cannot be correctly received. In effect, 
digital systems are much more difficult for eavesdropping. 
In a digital spread spectrum system, the voice signal is encoded digitally 
followed by a "spreading" process in which it is further transformed into a noise-like 
digital data stream. To an eavesdropping receiver, the transmitted signal appears to be 
similar to the random electromagnetic noise found everywhere in the atmosphere. It is 
difficult to discriminate whether it is noise or the signal to be received. The digital 
spread spectrum system is an even more secure system. It is, in fact, a system which 
has been used in military applications for secure communication in the battle field. 
> -
Less Interference 
The proposed product operates in 900MHz，a frequency band much higher 
than that of CTO, which operates in 43 to 49MHz. The higher frequency operation 
enables the product to be immune to interference from other electrical or electronic 
devices. For instance, personal computers nowadays operate as fast as lOOMHz. They 
easily interfere CTOs, but not the 900MHz digital spread spectrum system. In effect, 
> 
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To estimate the market size, reference is made to the current market ofexisting 
digital spread spectrum cordless telephones and some demographics data in U.S.A. 




AMERICAN CORDLESS TELEPHONE MARKET 
Shipments 1993| 1994| 1995 1996 1997| 1998 1999 2 ^ ~ ~ 
(Thousands 
ofUnits) 
Cordless~~""^18,772 19,623 23,022 24,378 25,999 27,594 29,447 32,489 
Telephones 
Source : Dataquest (September 1996) 
The total cordless phone market size in 1996 was about 24 million units. The 
expected annual growth rate is slightly more than six percent in the coming few years. 
These figures, to a certain extent, agree with the research results of the Consumer 
Electronics Manufacturers Association (CEMA) in U.S.A. CEMA published 21 
millions units sold in 1996. 
The share of existing digital spread spectrum cordless in the retail market is 
about four percent, as shown in figure 1. With the above figures, the estimated annual 
volume in 1997 will be four percent of 26 million units, which is about one million 
'v 
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units. Both CEMA and Dataquest, reported that the sales of digital cordless increased 
significantly in 1996. They see the market size is growing, though they have not 
published the corresponding figures yet. 
FIGURE 1 
CORDLESS PHONE SALES IN U.S.A. 
DSSS 
DCT 4% 
7% ^ - - j ' - ^ ^ 
' W A 
^ ^^^^� 
78% 
Source : VisioiiQuest 2000, April 1996 
From the demographics perspective, according to the 1990 census, the number 
ofAmerican households is about 92 million. With a 59 percent penetration reported by 
CEMA and four percent share for digital spread spectrum, the estimated initial market 
size will be about 2 million. 
Taking into consideration ofthe demographics of the target customer segment, 
there are about 4.04 million households having income (>$100,000 in 1989) more than 
triple of the American median household income ($30,056 in 1989). They are likely to 
' V 
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be able to afford a better cordless and therefore are potential buyers of the product. 
The population ofthis segment is 4 million. 
Judging from above, the market size for the subject product may be estimated ‘ 
as somewhere between two million to four millions. The annual volume may be around 
one million units. When the price drops and the social acceptance gains level, the 
market size may gradually increase. The actual size and the annual quantity will depend 







The target product is positioned as a high performance cordless which is as 
convenient to carry as a mobile phone. The relative position of the product showing 
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The mobility provided by the proposed product is between mobile telephone 
and the CT0/CT1 cluster. As the proposed product is more convenient to carry, higher 
mobility than the existing digital spread spectrum telephones can be provided. This 
'V 
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positioning differentiates it from the current cordless telephones in the market. Mobile 
telephone involves a higher running cost, the user has to pay the monthly fee to the 
service provider. The running cost ofacordless is the same as a simple telephone line 
subscription. 
T ,egal and Regulatory Environment 
As discussed above, FCC allows a higher radio emission level for spread 
spectrum products. Therefore, it can achieve a communication range at least five times 
better than CTO, CT1 or other low power 900MHz digital cordless. This forms a 
distinct advantage over competition. 
*."* 
In April 1995, FCC approved the use o f l 5 new channels in the CTO band. This 
change relaxed the crowdiness ofthe CTO channels and reduced the level of the mutual 
interference. Therefore a new market drive for 25 channel CTOs was created and it 
unavoidably pushed the development of 900MHz digital models slightly backward. 
Nevertheless, this is only a short term phenomenon, since the frequency band of the 
new 25 channel is still below 50MHz and the radio emission limits are the same as 
before, the communication range performance is the same and the product is still 
susceptible to interference from other household electronics. The consumer will soon 
V 
fmd the new CTOs having similar performance as their old 10 channel models. 
Social-Cultural Environment 
In a recent survey done by CEMA, the consumer perceives secure 
communication in cellular or mobile is gaining importance. The American people need 
a secure and mobile communication tool even at a price premium. Twenty percent of 
'v 
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the American households already owns cellular or mobile telephone. Many people see 
the need for telephone connection and mobility at the same time. The average 
consumer is willing to pay twenty percent price premium to get a secure wireless 
telephone, ln this consideration, the proposed product responds to this growing need 
in the cordless segment. 
To many consumers, mobile telephones represent quality products of latest 
technology. When the proposed cordless telephone is made to have appearance similar 
to popular mobile telephones, the product is more likely to meet the expectation of 
users who may perceive a good quality "wireless" telephone should look and feel like a 
mobile telephone. In a practical perspective, without much words, the product 
appearance tells the potential customer about the quality and the mobility being similar 
to a mobile telephone. The relative advantages over competition can be readily 
expressed. 
Technological Environment 
The proposed product follows the industrial trend, which is going towards 
digital. When digital technology is used, more components can be integrated into 
semiconductor integrated circuits, that is the chips. Once the components are shrunk 
V 
into a chip, the manufacturing cost will go down, the quality will be easier to control, 
the battery power consumption will be reduced, the size of the product will be 
reduced, and more sophisticated functions and features can be achieved. The benefit of 
digitalization has been proven many times in electronic watch, computers, control for 
home appliances, and cellular telephones., etc. However, like any other digital 
electronic products, the initial prices are higher since the manufacturers have to 
'V 
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recover their research and development expenses. In the long run, there is benefit for 
both manufacturers and the consumers. 
Due to the growing interference level of electronic products, there is a need to 
go up the frequency spectrum to obtain a "quiet" environment for wireless 
communication. The current penetration of personal computers is 40 percent (CEMA 
1996), it is still increasing rapidly. So as the operating speed of these computers, from 
16 MHz in early nineties up to 200MHz in 1997. There are also growing number of 
compact disk players (65 percent penetration), video cassette recorder (88 percent), 
video cameras (23 percent), telephone answering machines (60 percent)，etc. They 
form increasing interference sources to cordless telephones. With 900MHz operation 
which is significantly far away from the interference spectrum, and spread spectrum 
technology that is intrinsically immune to interference, the proposed product is in a 
better position to survive in the increasingly polluted frequency spectrum. 
Moreover, the frequency bands of CT1 (900MHz analog) and 900MHz low 
power digital cordless (DCT) are the same as that used by digital spread spectrum 
systems. Since the emission level of the proposed product is much higher than CT1 or 
DCT products. It is unlikely for CT1 or DCT to interfere with the proposed product. 
> ' 
On the contrary, the high level radio emissions from the proposed product may cause 
serious interference to CT1 and DCT. This will somehow cannibalize the operation 
space and subsequently the market share of these products. Since FCC requires the 
frequency users of this 902-928MHz band to be self responsible for protecting itself 
from interference, there is essentially only a "jungle law" for this frequency band. This 




Hong Kong has been a successftil manufacturing base for cordless telephones 
shipping to U.S.A. To stay in this leading position, Hong Kong must act fast and keep 
improving our product technology, quality and cost competitiveness. 
Table 4 lists the leading suppliers ofcordless，while table 5 shows the 900MHz 
cordless suppliers. 
TABLE4 
U.S. CORDLESS TELEPHONE BRAND SHARE LEADERS 
U.S. Cordless Telephone Brand Share Leaders, Second Quarter 1995 through First ‘’ 
Quarter 1996 (Percent) 
Brand “ Unit Market Share (%) [Revenue 
Market Share (%) 
AT&T (Lucent) 一 26.7 2 ^ 
General Electric (GE) — 16.4 U ^ 
Uniden U 5 ._?i 
Sony 10.1 i U 
BellSouth A ^ A i 
Panasonic _ ^ . l A 
Southwestern Bell 一 4.0 i j 2 
Radio Shack 一 3.8 i ^ 
Cobra 2.7 _M 
Toshiba 2.4 M 
Others 7.0 ^ 
Total l()0() 100.0 
Source: The Scoiit ReportA'he Polk Company q)ataqiiest Report) 
TABLE5 
V 
LEADn^lG 900MHz CORDLESS TELEPHONE SUPPLIERS 











Most o f the leading suppliers, such as Lucent, General Electric, Uniden, Sony, 
Toshiba, Bell South, Radio Shack, Cincinnati Microwave are OEMs buying from 
factories in the Pearl River Delta. These factories are somehow related to or owned by 
Hong Kong industrialists. In effect, the products are made by though not in Hong ‘ 
Kong.. As oftoday, Hong Kong is the dominating suppliers of cordless telephone to 
America. However, only VTech can successfully market its product under its own 
brand name. All the others are contract manufacturers to OEMs. 
At present, most if not all of the digital spread spectrum telephones are 
positioned close to the CTO or CT1. Their appearance, and intended usage are similar 
to CTO's. They are perceived as high end long range version of a conventional 
cordless. In the case of the proposed product, the position is more close to mobile 
telephone, it is being projected an image of quality cordless of high mobility. In such 
scenario, the immediate competition from existing suppliers will be reduced. This is the 
strategy ofan innovative imitator. It is preferred for manufacturers entering a market at 
its growth stage of the product life cycle (Mancuso 1975). 
Nevertheless, when the product is successfully launched and accepted by the 
consumer, it will be natural to see competition from local industry or from other Asian 
� • “ 
countries. 
The cost structure of Japanese manufacturers and the relatively small market 
size of the product may not justify them to compete with Hong Kong. The Taiwanese 
are doing quite well in terms of technology and cost competitiveness, it may become 
the top competition to Hong Kong. Like what we did in the past, we can somehow 
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compete with Taiwan on aesthetics design and fast response to market needs. With this 
edge, we have won battles in many consumer electronic products like electronic 
databank organizers, watches, and telephones. 
Electronics industry in South Korea is growing rapidly in the recent years. The 
industry there is, to a large extent, concentrated in a few conglomerates (Boston 
Consulting Group 1995). These companies may not easily get into this relatively small 
market. Nevertheless, the moves of these companies has to be closely monitored so 
that we can prepare for any upcoming competition. 
fc:' 
Strength and Weakness 
The characteristics of the subject company are like many of local 
telecommunications equipment manufacturers. There are some common strength and 
weakness (Hong Kong Electronics Industries Association, 1997). The typical strength 
of a local manufacturer lies in its : 
• efficient and flexible low cost manufacturing 
• ability to spot trends in consumer products and be a close follower 
• strong capability in aesthetic design elements 
• short time to deliver from order 
V 
There are however, a lot of weakness in the local industry. To name a few : 
• most are small companies lacking economy ofscale 
• weak in research and development and technical innovation 
• weakness in technical infrastructure in comparison to competitors in the region 
• limited ability in market and manage brands 
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• product range largely confined to mature and low margin products 
Some of the weakness should be improved in order for the company to increase 
profitability or even to survive in the increasingly competitive environment. The ‘ 
company should also focus its effort to expand and leverage on its strength, such as the 






PRODUCT DEVELOPMENT AND MANUFACTLHUNG STRATEGIES 
The digital cordless telephone market is in its growth stage of the product life 
cycle, many development projects may happen at the competitors. A short-time-to-
market is crucial for the company to grasp its market share. The market price ofdigital 
cordless follows the declining trend ofmost consumer electronics product, the later we 
enter the market, the smaller the profit margin we can get. A development strategy to 
achieve the target product in the shortest time frame is recommended. 
Technology Licensing 
Hong Kong does not have sufficient experience and knowhow to develop the 
proposed product in a time frame short enough for the company to catch the market 
window, therefore, licensing from proven technology developer in America may be a 
viable approach. 
Digital spread spectrum technology has come into commercial application from 
military use in less than 10 years. The knowhow are mainly developed in America. All 
V 
the existing digital spread spectrum cordless made by Hong Kong are OEM products 
in which the design is supplied by the customer. We do not have the technology readily 
available in Hong Kong. According to the experience of some American developers 
like Rockwell, Cincinnati Microwave and Cylink, it took them at least two to three 
years to develop the technology and the product. 
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If Hong Kong is to re-invent the wheel, it may take three years before a 
commercial product can be rolled out into the market. This is even based on the 
unrealistic assumption that we can recruit competent engineers to do the development. ‘ 
Because of the conventional low-tech business of the local industry, engineers in Hong 
Kong do not have an environment that facilitates or encourages technology innovation, 
there is a general shortage of development engineers in Hong Kong. The problem is 
particularly serious in the telecommunications equipment manufacturing industry, the 
global supply of engineers cannot cope with the increasing demand due to rapid 
growth of the telecommunications market. 
If the company licenses the technology from a proven developer, the product 
development cycle may be as short as 12 to 18 months. This approach enables an 
earlier timing to launch the product, a well defined budget for development expenses 
and the lowest technical risk. 
The technology supplier is a key partner to the company. The choice of this 
partner is vital to the success of the venture. The following criteria or issues ofconcern 
may be considered in selecting the technology or critical component supplier for the 
V 
product. 
• the cost performance of the solution, the position of the solution to meet 
competition 
• the development road map of the solution, the long term development opportunity 
and the competitiveness of the solution 
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• the track record of the supplier, the reliability of the solution 
• the quality of the solution with respect to our target product, such as battery life of 
the design, and the size of the end product 
The company may use in its first generation products all standard components 
available commercially to save product development time. For subsequent generations, 
to ensure the company to have its unique competitive edge over its potential 
competitors, the company may consider to develop some tailor made components, 
such as application specific integrated circuit chips, so as to reduce cost and size, as 
well as to incorporate unique competitive features. 
The company may also want to take advantage of the government assistance in 
technology innovation. Government subsidized technology development support 
services are provided by institutions like Hong Kong Productivity Council or Hong 
Kong Industrial Technology Centre. Certain amount of development risk may be 
diluted by subscribing to such services. 
In a long term perspective, licensing from technology providers only enables a 
fast entry to market, it may not be a sustainable competitive strategy for the company. 
�,j 
The company has to gradually develop and control its core competence in the product 
value chain. Otherwise, the market share of company may easily be diluted when the 
profitability of the market attracts more competitors. For example, the aesthetic 
design of the product is an important part of a personal use consumer electronic 
product. It plays vital part in affecting the buying choice of consumers. The company 
may want to develop its competence in this area. Nevertheless, the core competence 
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To support the company to sustain its product and to turn out new generations 
to meet competition and to satisfy changing needs of customer, there are certain areas 
the company may want to strengthen. 
Product marketing 
Besides following the input of its OEM customer, the company is 
recommended to develop its strength in understanding and identifying customers' 
needs so that the company can respond to the market change faster. It may develop 
better control over the choice of markets, and the choice ofproducts. 
Development engineering capability 
Even though it is difficult to recruit and keep competent engineers for product 
development, a stable and qualified team of engineers is instrumental to sustain the 
existing product and to modify or extend products to suit changing customer needs. 
V 
The capability building is a long term continuous improvement process, the 
company may choose a small scale beginning and gradually grew the engineering or 




Like any other cordless telephone, digital spread spectrum cordless has to go 
through the type approval testing by FCC certified test laboratories. A typical testing 
and filing process may take two to three months' time. Once a pre-production 
prototype is available, it should be submitted for FCC testing so that the time to 
market will not be delayed by the type approval process. 
Patent Issues 
The digital telecommunications techniques commonly used nowadays are 
mostly patented. The intellectual property rights holders may be large corporations like 
IBM, Ericsson, Motolora. In developing telecommunications products, it is very 
difficult, if not impossible, to avoid patent infringement. For instance, as found in the 
website ofU.S. patent office and the IBM database of patents, there are hundreds of 
patents filed in U.S.A. relating to the use of spread spectrum techniques in cordless 
telephones. Once you are a manufacturer of spread spectrum products, you have a high 
chance to infringe someone's patent. Anyway, a careful patent search before 
committing into a design solution is useful to avoid ftiture trouble. 
lf avoiding patent infringement is found to be not a practical measure, some 
V 
contingency actions are recommended. The company may put aside certain percentage, 
(industrial norm is five percent) of the sales revenue of the subject product. When one 
day, the patent owner knocks at the door with its attorney, the reserved money may be 
used to compensate them or to pay the attorney's bill when the case is brought to 
court. Another action is to file patent of your own. The move is to accumulate some 
chips for trading with the opposite party when you are infringing other's patent. 
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Hopeailly, the patent you are holding is o fuse to the plaintiff, then you can trade the 
patent rights and need not pay cash compensation. These actions are adopted in some 
manufacturers in Hong Kong. 
As the core technology of the product is to be licensed from technology 
supplier, the company should solicit business terms with the supplier so that the 
supplier guarantees the technology to be free from infringement and the company is 
hold harmless if the licensed technology happens to infringe some patent rights. 
Manufacturirm Strategy 
1^  
The product will be manufactured in the production plant of the company in the 
Pearl River Delta. Since the product is a cost competitive consumer goods, the high 
manufacturing costs in Hong Kong or in the target market, America, outweighs the 
benefit ofbetter control or closer to market. 
However, in the perspective of a consumer product, the target product is for 
high end niche market. The product quality and reliability cannot be compromised. A 
stringent quality system should be exercised in the production of the subject product. A 
dedicated team, separated from those for CTOs, may be worth employing to guarantee 
V 
top quality product being delivered to customers. Since the product is to be carried and 
transported frequently, it is subject to vibration, shock or even dropping to floor. The 
mechanical reliability of the product has to be stressed throughout the product 
development and production process. 
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A gradual employment ofautomation may be considered. This is not to give up 
the existing labour cost advantage, but to improve product quality and to prepare the 
company for more demanding or sophisticated products. Nevertheless, the 
development has to match the growth of the business and the nature of the products 一 








Considering the competitive environment and to leverage on our strength and 
the identified opportunities, the following strategies are recommended. 
Product Strategy 
The digital cordless will be a new product line to the company. The first 
generation product family is recommended to come with several models that provide 
t' 
different accessories such as different battery packs, belt clips, carrying cases, or built-
in options, such as caller ID, telephone answering machine, multiple handsets, ..etc. 
The product is to hit the market with most if not all the family members so that the 
diverse needs of the target customers can be answered. Otherwise, some unsatisfied 
customers may generate negative comments on the new family. The product has to 
reach its best status before it is launched to the market. 
Pricing Strategy 
The objectives of the pricing strategy is to achieve a reasonable profit while 
V 
gaining market share so that the company may migrate to marketing its own brand in 
fUture，similar to what VTech did in its 900MHz cordless business. Besides striking a 
balance between profitability and market share objectives, the price setting has to meet 
the competition. Although the product is to be positioned as a high end product, in a 
contradictory consideration, the product is made by a Hong Kong manufacturer who 
has been strong only in low cost high volume production. The perception ofthe OEM 
.v 
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customers cannot be easily reverted overnight. Therefore, the pricing has to be at the 
right balance amongst the conflicting factors. 
In such perspective, the pricing may be set at the level similar to the existing ‘ 
digital spread spectrum products having caller ID features. Table 6 lists the average 
retail price ofsome of the popular caller ID cordless models . 
TABLE6 
RETAIL PRICES OF COMMON CALLER ID CORDLESS TELEPHONES 
Brand Model Features Average Retail Price 
US$ >-
Casio/Phonemate CP725 46/49MHz, 25 ch 103.98 
Sony ^PP-ID200 46/49MHz, 25 ch 150.59 
~ ^ 2-9770 46/49MHz, 25 ch 99.99 
Sony SPP-ID910 9Q0MHz, digital 197.99 
BellSouth "Southwind3887 46/49MHz, 25 ch 107.28 
Sanyo CLT656 46/49MHz, 25 ch 164.98 
Uniden XC1660 46/49MHz, 25 ch 97.62 
Panasonic KX-T4168 46/49MHz, 10 ch 152.26 
Panasonic ~KX-T4108 46/49MHz, 10 ch 114.99 
Uniden 1 x 1 9 6 0 90()MHz, digital 194.74 
Sharp "CL-265ID 46/49MHz, 25 ch 99.65 
Panasonic KX-T4169 46/49MHz, 10 ch — 174.99 
VTech ~Tropez912ADL 9QQMHz, digital 129.99 
VTech Tropez 922 Platinum 9()QMHz, DSS 269.98 
Nortel Maestro 4600CT 46/49MHz, 10 ch 135.95 
TABLE7 
V. 
RETAIL PRICES OF SPREAD SPECTRUM CORDLESS TELEPHONES 
ModelyHVlanufacturer VTech Uniden 
90QMHz, DSS, basic "US$149.90 US$159.90 
900MHz, DSS, w/intercom" US$179.90 “ US$229.90 
^OOMHz, DSS, 2 line No such model US$259.90 
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In table 6, the prices range from about US$100 to US$270. The lowest one is a 
CTO while the highest one is a digital spread spectrum model. Table 7 shows the prices 
of digital spread spectrum models offered by VTech and Uniden. On average digital 
spread spectrum models are selling at about US$150 for basic models, medium feature 
models (without caller ID) at about US$180 to 230. The acceptable price range of the 
proposed product available today is somewhere around US$270. 
For VTech's top selling 900MHz analog model, the price in 1996 was 
US$99.90 while the 1997 price has dropped to US$79.90. Taking into consideration 
the usual declining price trend for electronics products as illustrated in the VTech 
t：' 
analog cordless, the retail price will drop by about 20 percent each year, the projected 
price may be around US$200 to 210 for the proposed product with caller ID feature, 
when it is available in the market. These figures should be reviewed periodically to 
respond to the rapid changes in the cordless market. 
Distribution Strategy 
The product may be sold in the existing channels. The importers or OEM 
customers that carry wide range of products, from low end CTOs to high end digital 
models, may be preferred. As they are ready to distribute the proposed product and 
V 
they have working relationship with the company. This saves the cost of developing a 
new channel. Although a new channel or a new prestige brand OEM customer will 
further differentiate the product line from the existing CTOs. Yet, considering the extra 




Although the product is initially to be sold in customers' brand name, the 
design o f the product should be controlled by the subject company. Eventually, for the 
company to have better understanding of the market needs, better control on its own 一 
destiny, the company should try to establish its own brand name. From this 
perspective, the company may not want to give territory or product exclusivity to any 
specific customer. Otherwise, it may involve unnecessary difficulty for the company to 
establish its own brand in future. 
Promotion Strategy 
k» 
If the product is to be sold in the OEM channel, the usual promotion strategy 
to the current customers can be used. In this respect, it becomes a business-to-business 
promotion. The promotion mix will become as the following. 
Personal selling is important in this OEM business. The chief or the sales 
executive of the company usually has to personally sell to the decision maker of the 
buying party. Not only the executive sells the product, the company, the quality 
system, the technical capability and the manufacturing facilities are also promoted to 
the buyer. Personal selling forms most important part in closing the deal. 
% -
Advertising to the OEM customer may be effectively put forward in the trade 
magazines such as Telecom Sources, or Trade Development Council publications. The 
objectives ofsuch advertisement is to aware potential customers of the product and the 
company. The subject product can serve as a flagship to demonstrate the technical and 
quality capability of the company. 
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Participating in trade conventions and exhibitions is a common publicity activity 
for local manufacturers. For telecommunications products, the most important 
exhibition for American market is the Consumer Electronics Show in Las Vegas, 
normally held in January each year. Other conventions of interest are the Electronics 
Fair in Hong Kong, or CeBIT in Hanover for the European markets. 
The main strategy of market promotion is to differentiate the subject product 
from the existing spread spectrum cordless and the mobile telephone. Its unique benefit 






Taking the recommended strategies and the proposed product for the proposed 
market, the profitability o f the business is estimated as the following. 
Development Expenses 
The total development expenses will be HK$5.57 million. The breakdown is 




Expenses — ~ 孤 $ 
Technology License "O。，。。。 
Development Equipment 800,000 
Industrial Design and Casework Development 1,200,000 
FCC Type Approval and Registration 刚，^⑷ 
Development Engineering Support (4 engineers x l2 months) 1,920,000 
Prototype Components and Sample Parts/Products for Reference 50，000 
TOTAL 5,570,000 
Assumptions: 
• The company has acquired basic set up for telecommunications product 
development and manufacturing. Equipments such as radio frequency signal 
generator, spectrum analyzer, shield rooms, surface mount production 
equipment...etc are already there. The extra equipment expenses are dedicated for 
the subject product or digital telecommunications products only. 
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• The average salary expenses plus overhead for an engineer is assumed to be HK$ 
40,000. 
• The average development cost for the casework of a cordless is HK$500,000 to 
HK$800,000. Exact budget is allocated to the subject product in order to ensure a ' 
casework quality approaching to that of a mobile telephone. 
• The company does not need to develop a new channel for the product，no 




The estimated total material cost is US$52.8. This is based on annual quantity 
of 100,000 sets. The breakdown are shown in table 9. 
TABLE 9 
MATERIAL COSTS 
i p ., ~ — — ^ - ‘ ^ ~ ~ ~ ~ ” I US$ Base unit ^=^^ 
g Q 
Baseband Circuits ：~ 
Radio Circuits ！ ^ 
— 0 A 
Telephone Line Interface = ^ 
Printed Circuit Boards — 
Casing ^ 
Accessories and Miscellaneous 1.5 
— ‘ “ “ �* .-
Handset — 
Baseband Circuits ^：^ 
Radio Circuits l ^ A . 
n o 
Audio circuits ^ ^ 
Printed Circuit Boards L ^ 
Casing ^ 
Accessories and Miscellaneous L2_ 
Packaging Materials — 
TOTAL ^ ^ ' V 
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Gross Margin 
In the cordless market, the total margin for importer, distributor and retailer 
ranges from 90 percent to 150 percent mark up from the ex-factory price (Interview 
with Galaxy Commutech, 1997). In the case o f l o w end CTO, the mark up can be as 一 
low as 90 percent, that is for a ex-factory price ofUS$21, the retail price is US$39.9. 
In the case of high end digital cordless, to compensate for the smaller volume, the 
mark up is normally higher. I f w e take US$200 as the retail price, and a 150 percent 
channel mark up, then the acceptable ex-factory price will be US$80. The gross margin 
for the company will be about US$80 - US$52.8 =US$27.2 per unit. 
1^  
Breakeven Quantity 
Since the labour and land costs in the Pearl River Delta are low, the direct 
labour cost is estimated to be about US$2.0 and the operating overhead may be 
amortized as three percent o f the ex-factory price. The financial cost for the inventory 
of components, work-in-progress or finished goods also forms part of the operating 
costs. If we assume a three months' buffer inventory, the financial costs for the 
materials will be about three percent of the total material cost. As a rough estimate to 
add up everything, the manufacturing costs, including operating overhead, will be 
within ten percent of the material costs. Then the net margin of the product will be 
V 
US$80 - (52.8 X 1.1), which is US$21.9. From this the breakeven quantity will be 
HK$5.57 million divided by US$21.9，which is about 32,600 units. 
I f the company can take up about 10 percent of the market share and produces 
100 000 units a year, then breakeven can be reached within the first year of production. 
An annual profit of HK$17 million (100,000 x 21.9x 7.8) may be enjoyed 
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subsequently. Nevertheless, as competition comes, the profit margin may decline and 
the profit may also need to spend on further research and development so that the 
company may maintain its competitive position. 
As mentioned in the development strategy, the company may want to put aside 






RISK AND CONTINGENCY 
Every development project involves market, technical and other risks. 
Contingency or exit plan is necessary in this endeavor. Close monitoring o f the market 
trend, the technological development in cordless industry, and the players in the field 
are the basic measures. Whenever there is any change that affects the competitiveness 
and profitability of the project, the overall strategy may have to be reviewed. There are 
many areas in which changes may easily affect the success of the project. The 
following discusses a few ofthem. 
Market Risk 
There is risk in the market acceptance of a new product. Although the OEM 
buyer may help the company to lower this risk. The company somehow needs to check 
the users' response with prototype products as soon as they are available. Whenever 




Technology advancement in the cordless telephone industry will never stop. 
The job for searching for new technology supplier will not come to an end even when 
the choice of supplier is made and the product development is proceeding. The 
company has to be continuously updated so that the position of potential competition 
'v 
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can be assessed. The company should consider to switch supplier if the previous choice 
is proven to be inappropriate. 
The recruitment of good competent engineer is always a problem in this 
industry. The company must find ways to attract and keep competent staff. A pleasant 
environment, a challengingjob nature, and an appropriate rewarding package are some 
of the basic elements the company may want to consider. 
The schedule of technical development is always difficult to control. The 
management has to keep close look in the progress, corrective or remedy actions 
should be taken whenever there is any significant slip in development schedule. There 
is always a limited market window for any product. Delay in product launch spoils the 
business opportunity. 
Other Risks 
The issues of patent infringement has been addressed in the development 
strategy. Other areas ofconcern is the product safety and liability. These issues have to 
be carefully observed. For example, the use of rechargeable battery may generate fire 
hazard or environmental concern. The choice of components and production process 
*•»-• 
will play a part in this issue. A stringent quality system of the company to govern the 
safety and reliability of the products should be the key factor. The quality concept 




Contingency and Exit 
l f the product turns out to be not so successftil, the company may position the 
new product as a demonstration of its technical and quality capability. The company 
may use it to attract OEM business for its other cordless product lines. Moreover, the 
new product provides an opportunity for the management to improve the quality 
system, the technical capability and it serves as a starting point to improve its 
competence in the value chain. 
Even when the project has to be dropped during the development, the 
equipment and knowhow will not be completely wasted. Since the technology trend 
will surely go for digital solutions, the experience will eventually benefit the company 
and the equipment can be used for developing digital telecommunications products for 
other markets like Asia or European. The Digital Enhanced Cordless Telephone 
(DECT), a cordless standard adopted by Europe, Asia, and many countries all over the 
world, may be an interesting choice for the next venture. It is a recommended long 
term strategic move for a Hong Kong manufacturer to acquire the technology and to 







The proposed product ofhigh mobility digital cordless is a profitable product 
for the company. Although it is a new challenge to the capability of a typical Hong 
Kong manufacturer, it is a good starting point for the company to improve its 
competence in product marketing and innovation. It is an opportunity for the company 
to improve its value added contents and to move towards marketing in its brand name 
and having better control on its destiny. 
Taking into account the side benefit of attracting more OEM business and the 
long term benefit in the coming digital telecommunications era, it is worth taking the 
risk to develop the new product for the new market. 
The business involves an initial investment of less than HK$6.0 million and a 
breakeven quantity of32,600 units. With a projected annual quantity of 100,000 units, 
it may yield an annual income of HK$17 million. This sounds like a reasonably 





DIFFERENT TYPES OF CORDLESS TELEPHONE 
CTO 
This is the most popular type of cordless telephone. It is the cheapest type. 
Analog technology is employed in this product. CTO has been used in many countries 
such as America, Asia, and many European countries. CTOs in different countries vary 
with their operating frequencies. Yet, all of them are below 50 MHz. Normally，CTO 
has a communication range of 100 to 300 meters in open field. When it is used indoor, 
its operation may easily be blocked by concrete walls or large metallic objects. 
CT1 
This is similar to CTO except that it operates in the 900 MHz frequency range. 
America and Germany are the two largest market of CT1. The 900MHz operating 
frequency is spectrally far away from the interference sources in general electronics 
products, CT1 is subject to less interference. As the penetration power of radio signals 
gets higher at higher frequencies, the CT1 has better indoor performance than CTO. A 
Hong Kong manufacturer, VTech, is the leading supplier of CT1 in America. 
' » • 
The analog technology of CT1 makes its production difficult. This is 
particularly apparent as the radio circuits operates at higher frequencies like 900MHz. 
Minor change in component characteristics easily drives the product out of its 
acceptable performance level. This explains why early models of CT1 experienced a lot 
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of field returns (over 30 percent). At that time, manufacturers could not completely 
master the technology and control the quality yet. 
Since FCC only allows CT1 to have the same emission level as CTO, the ‘ 
communication range of CT1 is similar to CTO. 
CT2 
This is a digital cordless technology originated in Europe. It has been used in 
England, France, Hong Kong, China, and Korea for public “Telepoint service". That is, 
the user can originate phone call through CT2 when it is within 100 meter from the 
network cell station. Because of the limited mobility and benefit to user, CT2 was 
dispelled by cellular phones in the previous years. CT2 telephones have mostly been 
phase out from the market. 
DCT 
DCT is a low power digital cordless operating in 900MHz. Manufacturers 
made use of the components and technology previously developed for CT2 to produce 
this product. The performance is similar to CT1. However, the advantages and 
disadvantages of digital cordless is found in this product. The problem of echo in the 
• | . 
voice communication is found by most users. Yet the product quality is easier to 
control so that it is consistent amongst different units. Due to regulatory requirements, 




Digital spread spectrum cordless telephone is one kind of digital cordless. 
Because FCC gives preference to the spread spectrum technology, the allowed radio 
emission power is 1000 times of that in CTOs. The DSSS cordless currently available 
in the market normally does not transmit in its maximum allowed power in order to 
save battery. Their effective communication range is five to ten times ofCTO. 
DECT 
Digital Enhanced Cordless Telephone is a European standard. It is currently 
adopted by many countries worldwide. Some of them are Germany, United Kingdom, 
France, China, Hong Kong, etc. This is a digital cordless operating in the 1900MHz. 
Because of the higher frequency operation, it is immune to ambient interference as 
compared to CTO, CT1, or DCT. The radio emission limit of DECT is one quarter 
watt. The communication range is therefore somewhere between CTO and DSSS. 
Since DECT is initially designed for wireless PABX and Telepoint application, the 
software required to drive the product is more complicated as compared to that of 
DCT or DSSS. A longer development time or a higher entry barrier to produce this 
product is expected. 
'i. 
PHS 
Personal Handy Phone System (PHS) is a Japanese standard for digital 
cordless. In terms of performance, it is similar to DECT. The standard is mainly 




VOICE QUALITY TN DIGITAL CORDLESS 
There have been numerous complaints on the voice quality of digital cordless 
telephones. The problem is mainly due to the unwanted echo found by the user. 
Echo Problem 
In digital cordless, voice signals are converted into digital data streams before 
they are transmitted into the air in the form of electromagnetic waves. In conventional 
telephone, we receive incoming voice and transmit outgoing voice at the same time. 
However, in most digital cordless, for cost reasons, a technique known as “time 
division duplex" is used, ln that, the data streams for transmitting outgoing voice and 
receiving incoming voice are emitted as radio signals in alternative sequence of data 
packets. Each packet is of duration from a few to 20 millisecond. In other words, the 
incoming signals may reach the user later than the emission of outgoing voice by a 
period o f 2 x the duration of the data packets. That is, there is a delay of 10 to 40 
millisecond. Usually, due to variation in telephone line characteristics and structure of 
the telephone, part of the outgoing voice may come back to the user's ear through the 
%. 
path of the incoming voice. This effect is known as sidetone in a conventional 
telephone. In the case of digital cordless, the sidetone may be say, 30 millisecond 
delayed after the outgoing voice. The sidetone then appears in the user's ear as echo. 
The situation is similar to the case of making long distance call. This echo is found as 
annoying feature for many users. 
•(• 
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To solve this problem, the length o f the data packets must be kept to as short 
as possible, so that the length of the delay, therefore, the effect of the echo is kept to 
minimal. The problem may be solved in a more definite manner by using digital signal 
processing technology to cancel the echo in the return path. However, this will 
increase the cost of the system as extra component is required. 
Nevertheless, if tailor-made integrated circuit chips are developed for the 
product, the extra digital signal processing capability can be incorporated into the chip 
with little additional cost. The overall material cost will not be affected but the user 
• ‘ 
perceived quality will be much improved. The drawback of the chip approach is its 
higher development cost and longer development time. This may be solved by selecting 
the appropriate technology supplier who has developed the required technology. 
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